The essential oil from the aerial parts of Baccharis trinervis (Lam.) Pers., obtained by hydrodistillation, was analyzed by GC-MS, as well as by 1 H and 13 C NMR. α-Thujene, α-pinene, sabinene, β-pinene, β-phellandrene, (E)-lachnophyllum acid methylester and (Z)-lachnophyllum acid methyl ester were found to be the major components among the identified constituents. Evaluation of the in vitro antimicrobial activity of the essential oil against four bacteria and one fungus is also reported.
Introduction
The genus Baccharis (Asteraceae, tribe Asterae, subtribe Baccharidinae) comprises about 500 species, most of them found in Brazil and the Andes Mountains range. 1 Species of this genus have been used traditionally for its febrifuge, antirheumatic, antispasmodic and diuretic effects, as well as for headaches, diabetes, hepatobiliary disorders and skin ulceration. 2, 3 Regarding to biological activities, antifungal, antiviral, antileukemic, analgesic, antioxidant and antiinflammatory properties have been reported for plants of this genus. 2, [4] [5] [6] [7] About 100 species have been investigated chemically and several classes of secondary metabolites such as sesquiterpenes, diterpenes, chromenes, flavones and trichothecenes have been isolated. 1,8-11 B. trinervis is a perennial shrub, used in folk medicine as antiseptic, digestive and to treat snakebites and it is widely distributed from Mexico to Argentina. Previous phytochemical studies with this species showed the presence of polyacetylenes, flavones and a large number of neoclerodane type diterpenes. [12] [13] [14] On the other hand, no reports related to the chemical analysis of the volatile constituents has been found in the literature. Thus, the aim of this work is the identification of the volatile components of its aerial parts by gas chromatography -mass spectrometry (GC-MS). In addition, two of the major components were isolated and characterized by NMR spectroscopy. The antimicrobial activities, against one Gram-positive, three Gram-negative bacteria and one pathogenic fungus have also been evaluated. terpinene, cryptone, α-terpineol, neryl acetate, α-copaene, α-humulene and γ-cadinene were only identified in oil II. Nevertheless, these compounds correspond just to 7.7% of the total oil composition. In the preliminary analysis of the oil the peaks corresponding to methyl (Z)-dec-2-en-4,6-diynoate and methyl (E)-dec-2-en-4,6-diynoate could not be identified from their retention indices and mass spectra. For this reason, a sample of the essential oil was subjected to Si gel chromatography and a fraction enriched with both unknown compounds was obtained. 1 H and 13 C NMR data, particularly by COSY, HMQC and HMBC analysis, of this fraction allowed the identification of both components as the matricaria ester-type polyacetylenes, methyl (Z)-dec-2-en-4,6-diynoate 1 and methyl (E)-dec-2-en-4,6-diynoate 2. Polyacetylenes are some of the most important class of compounds present in the essential oils of several Asteraceae species. These type of compounds (C 17 -esters) were previously isolated from aerial parts of B. trinervis and are regarded as biogenetically important constituents.
Results and Discussion
The antimicrobial activities of the essential oil from the aerial parts of B. trinervis are summarized in Table 2 . The volatile constituents of this plant proved to be active against all the tested microorganisms. 
Experimental Section
General Procedures. The mass spectra were carried out on a Hewlett Packard 5971 mass spectrometer. The NMR spectra were recorded on a Bruker Avance DRX-500 instrument at 500 MHz . The culture medium used for bacteria was Mueller-Hinton agar, while Sabouraud agar was used for growing the fungus. Plates for the assay were prepared by dispersing 50 mL of sterile agar medium in sterile Petri plates. The sterile agar plates were streaked with a dilution of the test organism (1 mL of broth culture in 9 mL of sterile water). Wells (5 mm in diameter) were created in the agar and 25 µL of solutions ranging from 22.8 to 0.71 mg/mL were delivered into them. After incubation for 20 h at 35 °C, all plates were examined for any zones of growing inhibition, and the diameters of these zones measured in millimeters. Standard antibiotics (chloramphenicol, amicacin and ampicillin) were used in order to control the sensitivity of the tested bacteria, while intraconazole was used in order to control the tested fungus. CHCl 3 as the solvent control was also analyzed. The minimal inhibitory concentrations (MICs) were determined by, applying to the agar plates 25 µl of CHCl 3 solutions of the samples, starting with a maximum concentration of 22.8 mg/mL, and then reducing it by successive two-fold dilutions of that stock solution. Each experiment was performed in triplicate.
